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(54) CARBAZOLE DERIVATIVE AND ITS USE FOR ORGANIC EL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a carbazole 
derivative which is used as a host material of a triplet 
luminescent dye, has high energy and stability, prevents 
reverse flow of energy between a dye molecule and a 
host material molecule, improves luminance and 
efficiency of a corresponding organic EL element 
especially efficiency of blue light emitting 
phosphorescent EL element, and extends a life of the 
element simultaneously. 

SOLUTION: The carbazole derivative having general 
formula (1), has a glass transition temperature ranging 
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70-220°C, a triplet energy value of 2.62 eV or more, and a molecular structure comprising two 
carbazole groups. 
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tii±iB (l) tciE«o*;w?i/-;njt#frt*3ttt K-^> h*^*tiT* o , *;w^/-;m##tt«*±#»»t 

[0 0 9 1] 



iff 632005-104971 



(28) 

iajh"r?»itfr«toffi«bfc*«EL* : P©»*» »fc=«fli#fiEL# ; ?o!)«#*rti±*** rai^tiwaBL*^©*^ 



[0 0 9 2] 

*56"«T#6tifc*;Wt'/-;Hil»#©H*5iX*;^-|ftHv 21050cnrl (#e*3tfi*FIrpic©Ha«x*;^ 
-**2. 62eVT, B3teH«*#475MT?*3©fc#ffrr*) Tab*. 

ttfc*S**fc. *»WfcJ:**;W/t!/- ( >HI»fl6Ctt, =«*x*;i^-Tia*2,62eV«fcDK<, *7^KMAV 
i«< (7CC- 220*0), i»*tt*»jSl»T, *HJ£SIIt*»J*U*-rir>, iV»"5*JJW«**. 

[0 0 9 3] 

±3Bfl:^«j (20)<D9, 9-5^(4-5?*^ A* V-)V-^.>'JM 7)V*U>mt^5) ©«fc5tc, SliffllJgTtt, -e©£l 
ax*;w*-*t2. 88eV{'fc3lLT*3D. #*t-**3fc©fltt8ctt432iimT, ASW^#fe^fe^FIrpic<DHa«X^ 
;l^-«fcl30.26eVt)ifiS<ttoTlrsS. £©*m©i»5fcJte«a*#ttK*<, ^©^5Xte^MS^165 , CT, St 

£**405*CTfc»3, -awflsx^^-KftjtttSifo^jw^y-^msfflcT?**. 

[0 0 9 4] 

*»MR:J:4*;i'A\/-;m»*©=«3Bx*jP*-«», Tl (Carbozole) £183*1. *3tfi*©HMlx*;i^- 
MHT1 (Ph-dye) tBSn. Tl (Carbozole) >T1 (Ph-dye) tV»5*ft**fcbT*D, *JPA'y-;^i*0Ei 

fijffl UT«3tt*®*«*EL* : F;a*»&*i*. 

[0 0 9 5] 

¥UJeWttftM%fi*iC(i. Ir (-f'Jv^A) , Pt . Os , Ru UPxX^A) . Re (U-x^A 

) , Pd o^wa) m&muizvtif&v^mmttLxte, ir, pt»#. «Atf*e*m-r-f u^a am t** 

b'X [ (4J-y7WP7iz;W — tf U v 7 / ^" h — N, C— 2 '] tfD 'J h (FIrpic t^o) ^fe^ffl-T h U - 
(2-7i=yn;iJfth-N, C 2)< ij 5?">A(Ir(ppy)3tV»"5) 

^t'X- (2-7xx;i/tf'J v^-h-N, C2) -fUv^A h^-h) (Ir (ppy) 2 (acac) <hV>3h 

£J1JT2, 3, 7, 8. 12, 13, 17, 18-3-£7?X5P;i/-21H, 23H-^®7^ > (PtOEP<h^5) ^X\ ^©*#W&#iji:i£teTfE© 

[0 0 9 6] 



t# §32005-1 04971 



(29) 

[ft4 7] 




^«iSS (37) 
[0 0 9 7] 
[ft 4 8 ] 




»^«ja* (38) 

[0 0 9 8] 
[ft 4 9] 




PtOEP 



fl^WiftjS (39) 
[0 0 9 9] 
[ft 5 0 ] 




Bl 2 Ii(acac) 

4HP«*SC (40) 
[0 10 0] 



49612005-104971 



(30) 

[0101] 

•SWT, XlRSfl- (T. Yamamoto, et a 1. Tetrahedron Lett. 1998, 84. 5583. , B. K. Koene, et al. Chem. Mater. 1998, 10, 22 
35.) fce*SnfcIE#©^J«;£8!*##fc£j«T**. 

immmi] 

[0 10 2] 

ft^«(2)N.N' -v > jtj;W\*y-;P-1.4-^^^;i/'<>tr>(DCBi^5)0^ ; 

250ml© b*— 100ml CDxh^t Ko77>i&An, 5. 01g©#;UAV— ;K0. 03mol) £8sSnb. H^^ONaHSr 
«0o< OSA-T-So **#;*a*36£b&<fr:3fc£*fc:. 1. 75g (0. Olmol) <Dl 4- b**- V o D /^-'O-fef^SrA 

tix, immmMm^, . ft&atiiu ^-bT20mi<DTHF-eisfc#b, &&S-B-T3. 62g©e^«&tt@^#e>n^o 

£j&4H480%(/S7v^n;M^l'^>^>TfrflL, £JITI^C)T, V* 7. ^ 1-7 Am/e#436Tafc •=>£,, 
^##r:flifc$Jy£C:88. 12X, H:5. 39«> N:6. 50% 
3I£<I:C:88. 07%, H:5. 50%. N:6. 42% 

mmm 2 ] 

[0 10 3] 
<t£® (3) ; 

(2) (D^^fttri^tft^ (3) ^^Tfilc-rSo 1. 4- b*^-^DP^^-^>-tf>Hf^AT. 1, 4- b'X- 

truu*3-)v-i, 5-v^^;u-^>-t:>sr#e^T-a-^r-5>o 

^fiK^«78%T. N^Am/e*S464Ti&ofeo 
7tm^mMmmZ-M.m. H:5. 99%, N:6. 13% 
9tt«:'C:87. 93%, H:6.03%, N:6. 03% 

mmm 3 ] 

[0 10 4] 
<t£r® (4) co^pg ; 

ft£*(2)©£fifc6FttKJ:oTfl:£ft (4) 5r^fi£-r-5o A^A'^-JKOftfcOlr. 3, 6- S^^fr-ffl-aW./-* 

£fi&$H64%, YXX^i? b7Am/e#492T*t>fc. 
7C^»«T : SlifeSlJgC : 87. 65%, H : 6. 53% ; N : 5. 62% 
mmm : C : 87. 77%, H : 6. 55%, N : 5. 69% 

mmm 4] 

[0 10 5] 
it£>® (5) <D&f& ; 

±f&m$M%, vxx^i' h7Am/e^548TSo^:. 
7CiS§##T : HtSfcSteC : 87. 59%, H : 7. 42% ; N : 5. 07% 
mW&m : C : 87. 55%, H : 7. 35%, N : 5. 10% 



mmm 5 ] 



«BB2005-1 04971 



(31) 

[0 10 6] 

(6) <D&m ; 

7C5lt##T : mmmfeC : 87. 34%, H : 8. 53% ; N : 4. 33% 
mWsm : C : 87. 22%, H : 8. 54%, N : 4. 24% 

[0 10 7] 

fb-^#) (7) ; 

(2) ©-&fiE77i£tr «fc ^Tlt-St® (7) S^TS. 1, 4- k'7. - ? n n *^)V-^>-£y <DRfr 9 \ Z 3, 5- t*X- 

±^tt68*T, h7Am/e^512T*ofco 
7ciit#-#T : nmmfet:%9. 12%, H:5. 53as. N:5. 39% 
mmm. : C:89. 065K, H:5.47%, N:5. 47%T&o£:o 

[mmm 7 ] 

[0 10 8] 

(8) Vis®. ; 

fc€>m (2) J; ^Tft&i (8) £-a-j£-f So 1, 4- h*7> - 2 u ny.^)l-^>if><Dftfr K> tel. 4- b*7> - 

^ n n / g^- ± 7 * V > &m i T^"T 5 ■> 
£j5£mfi68%T, h7Am/e^486T?afeofc. 
7c5it##T:flffcffl£C:88. 92%, H:5 . 4 25K, N:5. 64K 
JHSHi:C:88. 89%. H:5.35%, N:5. 76% 

[§fe6609 8] 
[0 10 9] 
fl^4& (9) ; 

(2) ©^SCicTlk^H (9) ££-j£-r5. 1, 4- k*7. - i7 P P ^JU-'Ot? XDftfc 0 Id, 1, 5- k'7. 

£j5£3m75%T, V7.7.^d7 h7Am/e^486Ta&ofc. 
7Cifc#*ft:*i&«!l5£C:88.94%, H:5. 39%. N:5. 61% 
Sifcffi:C:88. 89%, H:5. 35%, N:5. 76% 

[HiS^I9] 
[0 110] 
fl^tMlO) ; 

(2) (D^-fie*at3«t ^tft&ii do) sr-a-^-r^o 1. 4- t*x - ^ p p *>-e ><Dft*? o c 9. 10- 1* 

£j£35H70%T. "77.7.^^ h7Am/e;!)*586Ta&ofc. 
7Ci£##T:llifc»l£C:89.75%, H:5. 16%, N:5.32% 
3H5(fi:C:89. 55%, H:5. 22%, N:5. 22% 

immm 10] 

[0 111] 

fk^(2)(D^73ffitctoT{b^(ll) £^/£T5o l,4-t*7.-i7PP^^;U-^>-lf>«f^t)0tC, 9. 10- £ 

±j£^te77%-e. v^X^i' h 7 Am/e7i*688T$> 
7tlS»«T:Sll^ail^C:90.85%, H:5. 12%, N:3.96% 
S^ifi:C:90. 70%, H:5.23%, N:4.07% 



«H2005-104971 



(32) 

[0 112] 

fc£%>(2)<D£!$.jjmz&-DTit<e;y>(\z) ££-*rr ^>-tf>©«tot)fc, 4.4* -f 

7-7PP*3M)/-2, 2' -y^ff-k^i-Jl'Sfot^tS, 
£jac*tt77XT, 7^^^ h7An/e#540T&ofc. 
7tjfc##f:#lifc«!lj£C:88. 99*. H:5. 95X, N:5. 06X 
giitt:C:88.89S> H:5. 93*, N:5. 19% 

mmw 1 2 ] 

[0 113] 
ft-&«r (13) O^fife ; 

fc£-*J (2) ©&^SC<to T<t^ (13) S^riW*. M-fX-i'DP/ >-fc*><DfU> 0 K. 2. 7- £7 
-i7PP^^-;i/-9, 9-5?^^;i'-9H-7;i'*U'>&ffioT'&J*f*. , £J5K*fi75XT?, V77^7 h 7Am/e75*552 

7C*»*r:*»«3eC:88.99%, H:5. 7 55B. N:5. 13* 
9tttt:C:89. 13*. H:5. 80*, N:5. 07* 

mmm 1 3 ] 

[0 114] 

(14) (D^fig ; 

fc£-#J (2) <D-&rfiJjmz£ o Titer®) (14) Sr^KTS. l,4-t*7-^DD^^;P-'<>tf>©f^t>01C, 2. 7-tf 
7-i7DP^^-9, 9-v7x^;i/-9H-7;W*k>^^-pT^-r-5. . £j**tt77XT?, V77^7 h 7 Am/e# 
676T&^fc= 

7G*##r:*««j£C:90.39%, H:5. 19*, N:4. 23* 

aife<i:C:90. 53*, H:5. 33*, N:4. 14* 

mm 1 4 ] 

[0 115] 
lt&® (IS) <D&f& ; 

(2) <D£f8.-%miz£-DTit-&® (15) £-a-fi£-f -5. l,4-tf7-^nP^5 1 ;U-^>-€>©^D^, 4.4* - b* 

£f&$li65*T?, V77^i7 h7Am/e^538l?afeo^:. 
7C^##T:Hi*»tC:89. 15*, H:5. 53X, N:5. 26* 
9lfc4ft:C:89. 22X. H:5. 58*, N:5. 20* 

imffiM 1 5 ] 
[0 116] 
fll£«(16)©^J* ; 

XUHKttffi. K. Koene. et al. Chem Mater. 1998. 10. 2235) ©fflttlgTOUlliianfi^SJS^J:oT^-r*. JEJfc 
BW±a lmol©»tt«[» 0.015mol (^8-crown-6&rX0. 2mol© K2C03T&ofc, **©SMlTo-5^ PP^>±f >, 0 
. lmol©4, 4 

-5?3— K^.xrJMi'i'JKW. l\m\<n>t>)Vn^—)V^mX\^tz. 180° C-200° CtdJO^b, 16-48B#P B lt;:£j£$-t3-3 

±J«*tt82XT, -777^7 h7Am/e*t498Ta&t>fc. 
7C*^«f:H««l3tC:89. 36X, H:5. 15*, N:5.72* 
a^ffi:C:89. 16*. H:5. 22*. N:5. 62* 

mmm hi 

[0 117] 
it&to (17) ©£fifc ; 

fc^(16)©£)£*&KJ:oT{l:£4&(17) s^-firts. *;k/t»/-;W)fU)0 ai-fcji'/t 3- 



4# 692005-104971 



(33) 

8lfc{t:C:85.38X. H:4. N: 10. 21* 

mmm 1 7 ] 

[0 118] 
itS® (18) <DS& ; 

itS® (16) (D^-fig^^d cfc o XitS® (18) ^fifcTS. *;PA*y-;KDf^t)Ot3, 9H-*^A*y-;U-3,6-^* 

£fi&m58%T, VXT.^? h5Am/e#598T&ofc:o 
7cHt##r : H^ail^C : 82. 33%, H : 3. 75%, N : 13. 99% 
mmm. : C : 82. 26%, H : 3. 70%, N : 14. 04% 

mmm 1 8 ] 

[0 119] 
itS® (27) (DS&L ; 

itS® (16) (DS&lJsmzk -o TitS® (27) ZStiZ-TZo fX- (4-3- K- 7ic;H * ^ >CDfU> 0 \Z9, 9- h' 
X- (4-3-K-7x^)-9H-7;^^>-^^oT^fiet-^. 
±l&mm5%T\ VXX^ h7Am/e#648T&o7c. 
TtMfttiT : m&miZC : 90. 65%, H : 4. 52%, N : 4. 46% 
S^ffl : C : 90. 74%, H : 4. 94%, N : 4. 32% 

[mm&l 19] 
[0 12 0] 
itS® (28) <nS$L ; 

( 2 ) (OS&Jsmz^ XitS® (28) £ £/Tf -5. 1. 4- h* 7, - 9 P P * -OifXDi^t) K)\Z, 9, 9- fcf 
M-smcM^w-^xruw -m-7)V*v>&@.-3TS&Ltz>. 
±^«68%T, vxx^i? h7Am/e*S676-e*ofc. 
tc^W : Hifc«£C : 90. 49%, H : 5. 53%, N : 4. 22% 
mmm : C : 90. 53%, H : 5. 33%, N : 4. 14% 

mmm 2 0 ] 

[0121] 

its® (29) <nsm ; 

lb^(16)©^*ftm;^T{k-a-^(29) ^^-T-So 9, 9-fX-(4-3-K-7i-;H -%-7 )l*U><Dtt 
tl<0lZ9, 9-t*X- (4-3-H-h*7iZJM-'f;H -9H-7;U^U->&ffioT^J6iET^o 
±j£^fi66%T, VXX^ h5Ani/e^800TJbo^:. 
5ciii##T : SIKSteC : 91. 65%, H : 4. 95%, N : 3. 46% 
mmm. : C : 91. 50%, H : 5. 00%, N : 3. 50% 

mmm 2 1 ] 

[0122] 
itS® (31) <D£fi£ ; 

ft^«3 ( 2 ) (O^ESWjftCct -DXitS® (31) ^l^rrs. 1. 4- fX-^n D ><DRt) <0 (C. 2, 7- 1* 

x-i7pn^^;p-9, 9* -xtfDa7Mi^>^tt^T^tii; 

^^H75%TV7.7.^i7 K5Am/e^674Ta5t3 7^, 
tcMWSt : HlfcfflllSiC : 90. 39%, H : 5. 46%, N : 4. 22% 
mmm : C : 90. 77%, H : 5. 08%, N : 4. 15% 

mmm 2 2 ] 

[0 12 3] 
itS® (32) W^gjc ; 

itS®(l4)<DS&tfm\Z£iTitS®(32) ZS&L-tZo tl)V>VJ-)V<DRfrK>\Z. 3- 7 3L-)V-m-tl )l>V/-)l 



«M 2005-1 04971 



(34) 

Ttmfttf ; Hifcjll^C : 91. 35%, H : 5. 44%, N : 3. 19% 
mmm : C : 91. 27%, H : 5. 35%, N : 3. 38% 

mmm 2 3 ] 

[0 12 4] 

(33) <D&J& ; 

(14) <D&i833mz i ^ Tft-&% (33) Sr^fig-T 3. %)V>V/-)V<DKto K>\Z. 3, 6- x7 xx;!,-9H- *>)1>VJ 

^fig*«55%T, h7Am/e^980Ta&ofeo 

7tifl##r : mmmfeC : 91. 68%, H : 5. 38%, N : 2. 72% 

mMsm : C : 91. 80%, H : 5. 34%, N : 2. 85% 
[0 12 5] 
<*r$EL£^<D39jg> 

[0 12 6] 

us (no) /jEjimskm (htu /etii£ h*-:/L£5§7teJi (#;uav-;h5§»# : mx&m) /lEnzfuyzm (h 
bd (/n?®mm (etd ) /iss (&js*d i^^x^s. 

(1) lEfLaAt^jtS : ffl#TliJP^5nm-5ininTg^M««©fb^#|{:(i7^nvTX>'ft;-&!K)^#T5> 
mit^m^&K). «fc#fflW&<DH4.4' -v[N-(l-^-7^U;W-N-^>v s ;PT5/]A*'f^>-tf> 
, N, N 

-v (3-^^;^>-^;w -n, n 

-v7x-;i//N'-f^>-fe*XTPD). 1, 3, 5-h'J (3-/f;K>yJl'75/) ^>-tf> (m-MTDATA) 
1, 10-7x^->hDU> (BCPi^3) . 4, J-/7i^-I, 10-7x^->hDU> (BpheniV^) ^ab-S. 
(3) «^«aA® : £©Ji©*mKO^-Oi. A#W^^J«8-t h'P^v^y >T;k5X-?A (AIQ3) Rtf 

mmm 2 4 ] 

[0 12 7] 

it^®{2) (DCB) £*7. KTOtUTMU WfePftfiiStFIrpicfciiflnLT. if fiEL^ SKiTT^o 
Sfe#^nfe^t-f y^h.-m\L^> (ITO) feM7X H^fBKJ; ^T40nm©IEa^jiWN. N' -v^> 

vMP-N.N' -S? (N-^>v;k-l-±7^U;U75» -AV<>y;l'75> (NPB) ZmWzmm*y*L. %%M 
ZXRWizZZlt'S® (2) £8* (Hl/t-t>f-y) «#fi«53tefe^FIrpiclcL, £ 6 fw30nm©jEft:7*n-;> 
i£JiBPben<i:200iiiiiCD&f|Mg : Ag (10 : 1) £-#£fgffi<h-r5<, HS7£Jltf)J»*£50. 40. 30. 20nm(D|lIl;:gKS-y\ ISO 

[0 12 8] 



ft §12005-1 04971 



(35) 

[* 1 1 



ITO/MPE(40nm)/DCB(^.o)+FIrpic(8wt .X)/Bi>hen($0nm)/)U:As* J >£?®{£ttfll$fc 





50 


40 


30 


20 




8.7 


y 


9.8 


A 
0 


WE.E(V) 


5.3 


5 


4.8 


4.1 




16430 


16420 


14000 


12700 



mmm 25] 

[0 12 9] 

NPB(40nii)/fl:£-« (4) : Firpic (8%) (30nm) /Bphen (30nm)/Mg:AgT-afe-S>„ 

m^9am^ti±x\tmmm2 4tmc-^ g*§gft»«tti45oocd/m2. e»«mtt5v, m*myt®m9. 7c&/k-c& 
i&mm 26] 

[0 13 0] 

it&mU 7) httntVTWQL. Wfe^fe^FIrpic^^SnLT, #feELST£Mjg-r&o ^T*jgtiIT 

0/NPB (40nm) (17) : Firpic (8%) (30nm) /Bphen (30nm)/Mg:Ag-C ! &-5o 
*^jfiyn-tr7.tt^i!ii^J2 4iHUT, «*fgftJS?«til3500cd/in2, je«j«ffiW;4. 5V. **3^5&smi0cd/AT 

[§fe&S#l2 7] 
[0 13 1] 

it&®&7) (CPF) htmibTfUfflU #fi^fe^FIrpic£8sJjnL-T. WfeEL*^ St^tfiB 

fiITO/NPB(40nm)/fc^#J (27) : Firpic (8%) (30nm)/Bphen(30nm)/Mg:AgTa&-5 o 

*^Sifi^P-bX^ig^2 4iHi;, ^^ig|Stt472nmT, «*ffgH21100cd/m2 (m£E^16. 6VO*^) 
«^:%^^H11.4cd/A («Sft&g#8. 3A/m2<£>«£) 

[HJS#J2 8] 
[0 13 2] 

ft£tl(27) (CPF) £*7. MWibTflJfflU iftfe«3tfe*Ir (ppy) 3^DnLT. ^eEL^TSr»igt--5. 

Sfe^Sn/tK<t;-f >v^A-Kft:^(IT0)«a^7Xe-XH, *£i$f8(I e k^T40nm©IEfttil£#mN' 
^P-N. IT -3? (N-^>-^-l-t7i"j;l'7i» -A'-fOy^T? > (NPB) *JB&fc:j|*«* 30nm© 
5l^®Sr*^^{'j;^^^(27) £6X (K«/t~ t >x- v) cDi^fe^e^Ir (ppy) 3KU £ <~>tc30nm<DIE?L:/o>.y 
*£*^i«j2l»BPhen<!;200nii]<D:£KMg: Ag (10:1) ^^HffifT-So 81£t3ckoTl^^Ottt£teTf2(D«9 : 
IB3tt«*»tt520MT, «^»Still570cd/m2 (*fiEj&*HV<0«£) T, **363te»*H30. 5cd/A («a«t&«#8. 5A/m 

2o«-&) 

[Hi6^ 2 9] 
[0 13 3] 

fc£W(33)S**h*m£bTfUfliU flrfi«3te*FIrpic«*DPl/T, if £EL^£tSif -f iii^flfiStelTO/ 
NPB (40nm) /ffc^ (33) : Firpic (8%) (30nn)/Bphen(30nm)/Mg:AgT*-5. 

*^®jg7 p P-fc^HIIJ6M2 4irai:T, »^c»3W*»il3500cd/i2, j&iMtfftt4. 5V\ «^3te^«10cd/A 

[0 13 4] 
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(36) 



[0 13 5] 

[01] mmztitcm^ox^z b)v 



mil 
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(37) 



H mm 
(72) mm s. 
(72) mm^ » m 

F*-A(##) 3K007 AB03 AB04 AB11 DB03 FA01 

4C204 BB05 BB09 CB25 DB01 EB01 FB16 GB01 GB03 GB07 GB11 
GB23 



